Colony growth was stimulated by plating 1 ml of McCoy's 5A medium mixed in a 9:1 concentration with boiled 5% agar (Difco-Bacto-agar) to give a final concentration of 0.5%. Blood leukocytes were obtained by venipuncture and allowed to sediment at room temperature. After sedimentation, the cell-rich plasma was removed. The number of nucleated leukocytes varied from 1.0 X 107/ml to 3.0 X 107/ml. These human peripheral cells with the plasma were added to the mixture to achieve a final concentration of 1.0 X 106/ml. This preparation constituted the feeder layer, which was incubated in plastic petri dishes (35 by 10 mm, Falcon Plastics, Los Angeles, Calif.) at 37.5°(constant flow of 10% C02).
Blood and bone-marrow cells of animals and man (1) (2) (3) (4) can give rise to granulocytic colonies when grown in vitro in soft agar medium with appropriate stimuli. Colonies can be grown from blood and marrow samples obtained from patients with hematologic and nonhematologic diseases, as well as from normal persons (2) (3) (4) (5) (6) (7) . The colonies arising from normal human blood and marrow are comprised of eosinophils, neutrophils, and monocyte-macrophages. We had the opportunity to study the marrow cells from a patient with congenital neutropenia using the soft agar technique. The marrow from this patient exhibited an abnormality of differentiation in the soft agar culture that seems precisely to mimic the abnormality of differentiation apparent from study of smears of the bone marrow itself. To our knowledge this represents the first observations in vitro that seem to reproduce the morphological features of an apparent inborn error of metabolism reflected as an abnormality of differentiation of a cell line from the bone marrow.
Congenital neutropenia is a disorder characterized by recurring infections, beginning soon after birth, and by absence of neutrophils in the peripheral blood. Eosinophilia and monocytosis are regularly observed, especially during acute bacterial infections. The bone marrow of these children shows an apparent "maturation arrest" at the myeloblast-promyelocyte level. Only very rarely are neutrophils to be seen beyond this stage in either marrow or blood. Death usually occurs before the age of 2 years. This is an extremely rare disease with only 20 cases having been reported, since Kostman's original study (8) probably included such cases in 1956.
MATERIALS AND METHODS
In this investigation, marrows from one patient with congenital neutropenia and two children with nonhematologic disorders were compared. After appropriate preparation with local procaine anesthesia, 1 ml of marrow was aspirated from the tibia or iliac crest into a syringe previously rinsed with 669 beef-lung heparin (1:1000, Upjohn). The bone marrow specimen was centrifuged at 1000 rpm for 5 min (183 X g). After centrifugation, the bone-marrow cells were removed with a Pasteur pipette and washed three times in McCoy's 5A medium. The culture method described by Pike agar (Difco-Bacto-agar) to give a final concentration of 0.5%. Blood leukocytes were obtained by venipuncture and allowed to sediment at room temperature. After sedimentation, the cell-rich plasma was removed. The number of nucleated leukocytes varied from 1.0 X 107/ml to 3.0 X 107/ml. These human peripheral cells with the plasma were added to the mixture to achieve a final concentration of 1.0 X 106/ml. This preparation constituted the feeder layer, which was incubated in plastic petri dishes (35 by 10 mm, Falcon Plastics, Los Angeles, Calif.) at 37.5°(constant flow of 10% C02).
The washed bone-marrow cells were added to the mixture described above, except that the agar concentration was 0.3% instead of 0.5%. Then, 2 X 105 of the marrow cells per ml were plated on top of -the previously prepared leukocyte underlayers and incubated for 3 weeks. Colony counts were performed repeatedly with an inverted microscope at X25 magnification. Counts were made on days 17, 19, and 21 after plating. With normal bone-marrow cells, only colonies of 50 cells or more are counted, but with bone-marrow cells from the patient, because of abnormalities to be described below, colonies of 40 or more cells sometimes had to be accepted. By use of a Zeiss camera attached to the inverted microscope, a photographic study and record of these colonies in the soft agar gel was made at X25 and X 160 magnification. The photographed colonies were then gingerly removed, along with a small amount of soft agar, with a microhematocrit tube. The colonies thus extracted were squashed and smeared between glass coverslips. After air drying, the preparations were stained with Romanowsky stains, histochemical studies were made with peroxidase, or periodic acid-Schiff reactions were performed.
RESULTS
Colonies grew from the bone marrow of the patient, as well as from the marrow of the two control children. Underlayers were prepared from the same volunteer whose cells, had proved regularly to support colony growth from marrow cells from normal controls. The number of colonies obtained from the marrows of the two control children and from the patient ranged from 26 to 94 per 2 X 106 marrow cells plated. These values for both the normal controls and the patient studied here fell within the range expected for normal and nonleukemic marrow in our laboratory, and they further agree well with the number of colonies obtained by others from similar preparations. The number of colonies from the patient's marrow tended to range on the low side of the normal limits. Colonies usually contained about 300-1200 cells. The colonies of the two control children were exclusively of the so-called tight variety (2) . From the normal bone-marrow preparations, colonies of eosinophils, neutrophils, and mononuclear cells were readily identified. In this system monocytic colonies appeared largely as macrophages; even though the monocyte count of the patient was high, the colonies did not usually appear to contain a majority of monocytes, but rather were predominantly macrophages. Certain colonies from the congenital neutropenic patient contained 40-75 cells (Table  1) . These colonies were of the loose type (Fig. 1), We conclude that our findings have permitted the first characterization of a congenital, presumably genetically determined, defect by use of the soft agar culture technique. -These findings also represent the first demonstration of a deficiency of colony growth and a presumed proliferative defect to be reported in a hematologic disease other than leukemia.
